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Grid Modernization Initiative (GMI)

▪ The Grid Modernization Initiative (GMI) works across the U.S. 
Department of Energy (DOE) to create the modern grid of the 
future.
▪ primary funding support comes from the Office of Electricity Delivery 

and Energy Reliability and Office of Energy Efficiency and Renewable 
Energy, with the Office of Energy Policy and Systems 
Analysis providing policy recommendations.

▪ GMI focuses on the development of new architectural 
concepts, tools, and technologies that measure, analyze, 
predict, protect, and control the grid of the future, and on 
enabling the institutional conditions that allow for more rapid 
development and widespread adoption of these tools and 
technologies. 
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Grid Modernization Lab Consortium (GMLC)

▪ https://gridmod.labworks.org/

▪ Strategic partnership between DOE and the national 
laboratories to bring together leading experts, 
technologies, and resources to collaborate on the 
goal of modernizing the nation’s grid.

▪ Grid Modernization Lab Call provided funding to 
GMLC through a comprehensive effort of eighty-
eight projects managed by the national laboratories.

▪ Benefits of GMLC include more efficient use of 
resources; shared networks; improving learning and 
preservation of knowledge; enhanced lab 
coordination and collaboration; and regional 
perspective and relationships with local 
stakeholders and industry. 
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Grid Modernization Lab Consortium (GMLC)
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Move from a collection of DOE and lab projects to a DOE-

Lab Consortium Model that integrates and coordinates 

laboratory expertise and facilities to best advance DOE Grid 

Modernization goals.

Efficiency, Synergy, Collaboration, Acceleration



GMLC Projects
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▪ Core Activities—These projects (1.1-1.2.5) provide the 
fundamental knowledge, metrics, and tools needed to 
support all the Cross-Cut R&D and regional partnerships.

▪ Pioneer Regional Partnerships—These partnerships (1.3.01-
1.3.99) involve technical assistance to states, utilities, or other 
stakeholders that are facing key emerging grid modernization 
challenges.

▪ Crosscutting R&D—These integrated projects (1.4.01-1.4.29) 
will further advance grid modernization by coupling multiple 
hardware, software, and institutional solutions into 
integrated and modernized grids at a scale and a pace 
necessary to meet national goals.



GMLC Core Activities
PROJECT NAME DESCRIPTION LABS

1.1 Foundational Analysis for 

GMLC Establishment / 

Analysis

• Suite of grid modernization metrics that leverage current 

industry practice

• New metrics that reflect emerging grid attributes and 

architectures

• Baseline modernization assessments and ongoing dashboard

PNNL, LBNL,

LANL, BNL, 

ORNL, NREL, 

SNL, LLNL, and 

LANL

1.2.1 Grid Architecture

• Stakeholder-driven architecture for grid modernization

• Provide it to the industry along with the tools they need to 

adapt it to their needs

• Inform the playbook for GMLC program managers

PNNL, ORNL, 

ANL, NREL, 

LANL, LBNL, 

LLNL, SNL

1.2.2 Interoperability
• Strategic vision for interoperability 

• Tools to measure interoperability

• Overarching roadmap for stakeholder endorsement.

PNNL, LBNL, 

NREL, ANL, 

LBNL, SNL

1.2.3 Grid Modernization 

Laboratory Consortium 

Testing Network

• Testing Network (GMLC-TN): federated lab-based resource for 

testing of grid devices

• Open Library (GMLC-OL): public repository for validated 

models, tools, and testing resources

SNL, INL, NREL, 

PNNL, ORNL, 

ANL, LBNL, 

SRNL, BNL, 

LLNL

1.2.4 Grid Services and 

Technologies Valuation 

Framework

• Valuation methodological framework for value streams (net 

benefits) provided by different grid-related technologies and 

services.

ORNL, PNNL, 

NREL, LBNL, 

ANL, SNL, LANL

1.2.5 Grid Sensing and 

Measurement Strategy

• Measurement requirements, data management,

communication to enable full visibility of grid system state 

• Define grid state, roadmap, framework to determine sensor 

allocation for optimal results.

ORNL, NETL, 

PNNL, NETL, 

LLNL, ANL, 

NREL, SNL, 

LBNL, LANL 6



GMLC Regional Partnerships
PROJECT NAME DESCRIPTION LABS

1.3.04 Industrial 

Microgrid Analysis and 

Design for Energy 

Security and Resiliency

• Risks, costs, and benefits of a microgrid utilizing renewable energy at 

the UPS WorldPort and Centennial Hub facilities

• Roadmap to help industries evaluate microgrid adoption

ORNL, SNL

1.3.10 Vermont 

Regional Partnership 

Enabling the Use of 

DER

• Assist Vermont utilities in meeting the state's ambitious goal of 

obtaining 90% of its energy from renewable sources by 2050

• (1) DER integration, (2) DER control, (3) validation of wind and solar 

forecasting, and (4) techno-economic analysis of energy storage.

SNL, NREL
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… and 9 more 

regional 

partnerships



GMLC Crosscutting R&D
PROJECT NAME DESCRIPTION LABS

1.4.01 Standards and 

Test Procedures for 

Interconnection and 

Interoperability

• Harmonize requirements across jurisdictions

• Eliminate conflicting requirements across technology domains

• Streamline conformance test procedures to the fullest extent possible

NREL, 

PNNL,

LBNL, SNL, 

ANL, ORNL, 

INL

1.4.02 Definitions, 

Standards and Test 

Procedures for Grid 

Services

• Test protocol to characterize DERs ability to respond to grid signals 

• Standard set of grid services and "drive cycles" to describe the 

capabilities that DERs must have to provide them

PNNL, 

NREL,

ORNL, SNL, 

LBNL, ANL, 

INL, LLNL

1.4.04 Advanced 

Sensor Development

• Developing low-cost, accurate sensors

• Next generation asset monitoring devices will help determine state of 

grid components prior to failure

ORNL, 

PNNL,

NETL, 

NREL, SNL, 

LBNL

1.4.09 Integrated Multi 

Scale Data Analytics

and Machine Learning 

for Grid

• Integrating disparate high fidelity data sources

• Machine learning methodologies will be used to assist in transforming 

data into actionable intelligence

LLNL, LANL, 

SNL, LBNL, 

ORNL, 

NREL, ANL
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… and 9 more crosscutting projects



GMLC Resilience Call

▪ Advancements in 
cybersecurity technologies

▪ Technical and economic 
viability of integrated 
solutions 

▪ Regional focus
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▪ 7 projects recently awarded (September 2017)

▪ Develop and validate innovative approaches to enhance the 
resilience of distribution systems

▪ Rigorous field validations



GMLC 1.2.3: TN and OL
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Project Objectives

✓ Establish a Testing Network (GMLC-TN) as 

a federated, lab-based resource for testing 

and performance validation of grid devices 

and systems 

✓ Establish an Open Library (GMLC-OL) as a 

public repository for validated models, 

simulation tools and testing resources

Project Description
Accelerate grid modernization by 

improving access to National Lab 

testing infrastructure for grid devices 

and systems, and related models and 

tools. Enable national labs to drive 

innovation more effectively and 

synergistically.

Value Proposition
✓ Access to testing resources and validated 

models is vital to grid modernization

✓ Make optimal use of vast and growing set 

of grid-related testing and simulation 

resources at National Labs and beyond.

✓ Major opportunities to make an impact by 

improving information, accessibility, and 

collaboration



GMLC 1.2.3: Capabilities Catalog
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Catalog of National Laboratory Test Facilities and Capabilities

Test Facility
▪ Energy Systems 

Integration Facility 

(NREL)

▪ Distributed Energy 

Technologies 

Laboratory (Sandia)

▪ …

Test Capability 
▪ Communications 

Interoperability

▪ Cybersecurity

▪ Hardware in the 
Loop

▪ Grid Compatibility 
and Interconnection

▪ Reliability / Safety / 
Failure Analysis 

▪ Systems Integration 
and Control

Application Technology
▪ Building Technologies

▪ Dist. Sys. Components

▪ Electric Vehicles

▪ Energy Storage

▪ Fuel Cells

▪ ICT and AMI

▪ Integrated Energy Systems

▪ Microturbines and Gensets

▪ PV

▪ Trans. Sys. Components

▪ Wind

▪ To facilitate better understanding of laboratory capabilities 

▪ 10 National Labs, 39 distinct facilities

▪ 168 capability/application technology pairs

▪ e.g., hardware in the loop testing of dist. sys. components

▪ Matrices; but also paragraphs describing facilities and capabilities

▪ public release forthcoming imminent

▪ Searchable online version soon; periodic updates



GMLC 1.2.3: Open Library Platform
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GMLC 1.2.3: gridCONNECT
▪ To address project goals, established gridCONNECT consortium 

▪ gridCONNECT Charter defines members, users, operation, goals, etc.

▪ Adopted by the 5 National Lab team members on October 3rd, 2017

▪ SNL, INL, LBNL, ORNL, LBNL

▪ Modeled after other successful DOE consortia

▪ gridCONNECT will establish a 
website with:
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▪ A dynamic database of member 
test facilities and capabilities

▪ An Open Library that serves as a 
repository for models, simulation 
tools, and testing resources

▪ Information on partnering with 
the laboratories including 
methods to simplify partnerships

▪ Ability to connect member 
capabilities with user needs



GMLC 1.2.3: gridCONNECT

14

▪ Example of information presented on website



Next Steps

▪ Updating Testing Capabilities Catalog
▪ Pushing to public release of catalog and accompanying website database 

ASAP

▪ Populating Open Library
▪ Collecting models from other GMLC projects and from team member Labs

▪ Expect library to be publicly accessible in ~6 months

▪ Simplifying and educating on partnerships
▪ Anticipate a pre-approved CRADA/NDA among all members

▪ Stakeholder Outreach
▪ End goal is value to industry, academia, other national labs, etc. 

▪ Intend to form industry advisory board as part of gridCONNECT

▪ Planning webinars, conferences, direct outreach

▪ Input is always welcome!
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Discussion / Questions

Contact: mlave@sandia.gov
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